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1‘
i
ncm:zanon or _THE LEFIE PLANT o - R . :

.. 4
S I The Lenin Pl wag su ;-dina.te to ‘the Minietry for’ Comnioationa i

Eguipnen‘t., Sau ‘pagel] The individual in the ministry ‘resvondible - i
for thé'work of the plant was named TURTSHANIN. ]—Y—L‘T 50X1-HUM
. 1 \ |
2 |
section concerned with the Development Department N

8ee pagelg., The technical director o @ plant was ;

BYELLYEV. " 50X1-HUM

|
Wa8 the Personnel Direcior. | }_‘

The chief of] [ Davelopment Department. beginn ’ b
er—ni“s KOV. |
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3. The chief of the Condenser Development haboratory, gee ? .
page 19_/ was IEORNIKOV. 50X1-HUM
I
S50X1- HUM

4. Ersg FO!INA was chief of the Resistor Development laboratory.

Liboratory ' Parséntiel

5,. The Condeénser Laboratory under IKONNIKOV was sta 50X1-HUM
Germen engineers: WERFER, WACHENHUSEN, BIERSACK
In addition, there were Soviet laboratory assie
| Two female chemical asaistants 50X1-HUM
They had graduated from the Gork g University and L
were fulfilling the practical requirements of their currieu- L
) lum. The other assistants in the laboratory were graduates
‘- of a technical institute, These assistants could hardly be
- compared to graduates of German universities: or institutes.
Théy are incapable of carrying out any independent develop-
ment work. Nevertheless the official title of these grad- . .
- nates vas *Diploma chemist" s '

6. The Resistor I.a'bora.tory was staffed only by Dr. FALTER (now ]
- . at Dralowidwerke, Bast Germany), arid eix %o eight Boviet *
) gra.duate sssistanta,

T Br HOLZMUELLER (now Physfcs Professor inm Leipzig) was
o a.esigned to the Ceramics hboratorj' with two Boviet engi=
ne rsf, and aix to eight gra.dna,te adéistanta.

8. No'Germana 'are aasigned to the Dosign and Irafting Section,J
" 'which was staffed with four deaignera and four draftamen.
This ‘section performed design work on maohiqery and apparatus )
required in the lgboratories. The design work took much . .
 longeér:than it would have in Germany, and mast of the aetual :
’ nachine design and construction had to be accomplished dy the
‘ engineers before turning it over to this seotiono Ten Soviet
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. -5°
‘mechanice worked in the model shop under KUSNETZOV. 50X1-HUM
o . 50X1-HUM

CONDERSER DEVELOPMENT LABORATOBY'IN I.ENING:RAD

e e 8ince the designers spoke some German‘
there was hardly any language
problem between the sections. JLKONNIKOV had t!o interpretcnyq_HUM
to translate all our papers and drawings,

alao used the
interpreters to speak to IKORNIKOV, although IKONRIKOV could
speak German but chose not to. Apparently most of the Soviet

executives could not speak German "officially®. N¥rs. FOMINA
was an exception as she spoke German l:y—| 50X1-HUM

. 50X1-HUM
10.|;|never had direct contact with permsonnel of the Minist
r

. Communications Bquipment. Pour ‘or five ‘times 50X1-HUM
\ |lhad visitors from- this ministry. However,

they w juced|  |and  |never talked to any of

them. all of the men were from the ministry,50X1-HUM

but some may have been from other capacitor plants. Hone %OX1 HUM
the visitors were over dressed in g militery uniform.

“1l. There was a similar condenser dévelopment laboratory loecateS50X1-HUM
.in Leningrad whioh IEKOENIKOV consideredl:kompetitoro He ‘
-gometimes indicatéd] — |what was going on at this labora-

tory in order to stimulate a spirit of oompetitio 50X1-HUM
This wae not too successful. At first most

Lenin Plant were quite esager to work, but as time went on 50X1-HUM .
morale dropped as ealiged thatt = |being exploited, 50X1-HUM
and were not considered individually. ddition, the many -50X1-HUM |
procurement problems, and the fact that had to do a certgso0X1-HUM .
amount of machinery deaign work which wad not really in 50X1-HUM

field gradually decreased|  |nterest and ambition for 50X1-HUM

work. ’ B

12, The. personnel at the plant in Leningrad consisted partly of
- Germans who had been sent from the Siemens Plant in Gera.
These included FURK, KALB gnd PILGRIM. Bome of the machine
in this laboratory was sent there from the plant at Gora. | 50X1-HUM *

DEVELOPMERT PROJECTS

Condenser laborstory

13. [:;:]firat project early in 1947 was to prepare s report on 50X1-HUM
the curront status of German capacitor developments. This
project originated with an agency in Hoscow, presumably the
Ministry for Communiocations Equipment. A similar report was
to be written on resistors by Dr. FALTER. The preparation
of these reports was to consume approximately two weeks, but
actually it took somewhat longer. Iater the reports came back
with questions on a few details.,

14. 50X1-HUM -

3 ‘ D SECRET
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Motallizsd Paper Capacitors

15, This work actually began in March 1947. Nenufaoturing equipe
ment had arrived from OSW (OBERSPREEWERK - now WERK HF), and’ -
¥as to be installed in the laboratories. (This equipment K
had originally been used at the Siemens Plant at Gera, .and
was transferred to OSW at the end of World War II.) Most of
the equipment was not in oparatinf oonfition a® pleces were S0X1-HUM

broken and parts were nissing, firet task yﬁb‘to make -

1t dperable. Bome of the equipmen necessary for making oapa-

oitdrs was not shipped from OSN and had to be built to T 50X1-HUM
- spedifications at ‘the ‘Lenin Plant. C

16. The vapor deposit apparatus used for producing metallisged paper
had been sent from 08W. It was designed for the following
operation: .4 roll of lacquered paper is mounted under a . =
veouus dome. At a vacuum ‘of between 0.0l and 0,02 millimeters
of meroury, the paper is transferred from its original roll to
anocther, and between the two rolls a film of gins ie deposited
on 1%, The zinc is ocontained in anelestrioally heated dieh so ,
that ‘1ts vapor rises onto the paper. The paper runs at a )
speed of several metpre por second., A roll of 8 miorons thiok,
paper, weighing between five and eight kilograms, would be ruf’

. off in approximately 15 minutes. The thicknesses of the sine

) deposit 18 approximately 0.1 micron. The zina vaporizing dish .
is slightly wider than the paper etrip. The ruaning epeed of , i
the paper ie ocontrollable through the voltege applied to’ the g
DC motor whioh runs the roll. Before the paper is wound on the 4
8econd roll it runs over two rollers whioh make eleotrical con-
taot with the metallized surface and the resistance of the film i
between the rollere is automatioally measured by a dridge oir- Y
cuit., JQdjustments in the paper's running gpeed may be made to
maintain the correct unit reeistence. The standard resistanoe ¢
for a strip one oentimeter long by one oentimeter wide wee to ;

. - e n .

be approximately one ohm. The standard Ge resistance and
.- layer thickness speoifications were used in the USBR, SOX1-HUM :
-~ This metellizing prooess originated at Robert Bosoh GmbH, and '
: was used duripg the war by Siemens at Gera. /

17. .The next piece of machinery required for the manufacturs of
' HP capacitors is a ocutter to out the 120 millimeter metallired !
~_ paper eirip into four strips, 30 millimeters wide. This outter
had to be built at the Lenin Plant. "-It-is very ifportant to
control the width of the strips aococurately; this was aoconme
. plished by careful mechanical construotion. Ragor blades were
- used to perform the actual outting.

18. The paper cutter was set up outside of the vasuum domey » Tha:. s
sonstruction of thie machine.actually provad;torbf?t.pnqblemuu 50)1-HUM

-~ as the complets design Lad .to be sccomplishad rolt '
. '§npos|1b1eu“‘rtsna]to tell:the design seotion thet 50X1-HUM,,

wanted a o vo produce the required reenlts., Being con= 50X1-HUM -**

) ' - - BECRET. ' “

Declassified in Part - Sanitized Copy Approved for Release 2014/01/10 : CIA-RDP81-01030R000100260004-8 )




Declassified in Part - Sanitized Copy Approved for Release 2014/01/10 : CIA-RDP81-01030R000100260004-8

. -

] =

denser apecialistA:::::::] expected to know all phases of 50X1-HUM
condenser manufacture and to be able to design all required

L pmachines and tools. .For example, IKORNIEKOV seriously be-

’ lieved that a condenser winding made by a man with a doctor's
degree would be far superior tc one made by a factory worker
whose epecialty is to wind capacitors. He was always very

disappointed when| |had difficulties with certsin manufac- 50%1-HUM
turing details beoause[::]had had no experience with thie
type of work. Condenser winding machines had alsoc been sent S50X1-HUM

o from Germany. |installed them and put them inte operating
- condition. A small hand press was used to prese the winding
into & flat shape in accordanoe with the standard Siemens .
procedure.

50X1-HUM -

19, After pressing it is necessary to attach contacts to.the
e . elactrodes of the capacitor.  The chief advantage of metal-
S 1igod paper sondensers is that when there are faults in the
- paper which may ceuse short circuite, the deposited metal
at these points will "burn out®; i.e. it will vaporize .and
become redeposited at adjacent points., For this reasonm it is
not necessary to use an extra ldyer of plain paper for in-
sulation between the two electrodes. However, this process
eliminates the possibility of using ordinary insertion con-
tacts a8 these could cause.short circuits at faulty spots in
the paper. .For this reason the following procedure is re-
quired. When the metal is deposited on the 120 millimeter
wide. strip, narrow strips of paper run under the condenser
paper to shield portions of .1t from the vapor. Thus when
the 30 millimeter strips are.cut, they are turned out with
one unmetallized edge, and when the capacitor is wound the
unmetallized edges of the iwo electrodes are on opposite
sides, - After pressing, a heavy 2zinc coating is sprayed on
" both andsy thus each end magkes contact with one of the
electrodss. Terminal wire is then soldered to the zine
coating.. The zinc coating is sprayed on over g template 80
- that holes will remain to permit impregnation of the wind-
. ing. A compressed-air spray gun was used for applying the
“zinc coating,

20. After the.electrodas are connected to the ocapacitor wind.,

ings, the windings have io be dried and impregnated. The
impregnation apparatus had to be built at the Lenin Plant
a8 none was sent from Germany°[::]used two iron kettles; " 50X1-HUM
originally] |wanted to use glass, but the necessary faci- 50X1-HUM
lities and material were not available. The windings are
placed in a basket inside one of the kettles. The kettle
i8 then evacuated to remove all molature from the windings.
The impregnation material is melted in the other kattle.ﬁ:::] 50X1-HUM
used Ceresin which is obtained from an earth wax, "Ozokerit",
wvhich is similar to paraffin. The Ceresin was ocbtained from

 Boviet sources; but had the same:qualities as the German
material. Paraffin is not used as an impregnation material

- because it crystallizes, and would then permit moisture to
got back into the winding: .

21, A pipe connects the two kettles and the Ceresin is sucked
; into the winding kettle by maintaining lower pressure in

' SECRET
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the winding kettle. The winding kettle is also heated during
this time. After the Ceresin has impregnated the windings
the temperature is gradually reduced to room temperature and
the pressure increased so that the windings may be taken out
of the kettle,
mately 0.1 millimeter of mercury. An oil pump was used to
create the vacuum. The kettles had a diameter of approxi-
mately 20 centimeters, and were 30 centimeters high.

22, After impregnation the windings are subjected to a series of
voltage applications in order to burn out the short circuit:
spois in the metallized '‘paper. A carrousel machine with
"8lip ringe was used to apply the voltages systematicglly. To
‘limit the amount of electrical diecharge through the short
circuit points, the voltage application was obtained from

" charged capacitors. The final applied voltage was about twice

- the rated condenser voltage.

23, The winding is then measured for correct capacitance value.

-The tolerances which had to maintain were usually plus 20

and minus 10 per cent., It is thus poseible to obtain the

correct capacitance by controlling the length of metallized
paper used for the winding, and no changes have to be made
by adding or cutting off small pieces of metallized paper.

The finished windings were mounted in small rectangular iron
housings with impregnated pressboard stand-off pieces. Glass
rearls were used for contact feed-throughs. Several thousand
of these had been sent from Germany along with our other
equipment; they probably had been produced by Schott and
Genossen, Jena. Later recelved Soviet glass pearle which
met German specifications in every way. 4t first difficul-
ties were encountered due to low insulation resistance but

. this improved later, never had any problems with
respect to the coefficient of expansion of the glass pearls.
The pearls were soldered into the top cover of the housings.

" 24.

25. The housings were usually not impregnated but merely sealed

& number
oI the samplec were impregnated wiih Ceresin in the impreg-
nation kettles by leaving two small holes in the case. These
would then be sealed by soldering.

26, The laboratory had test equipnment for measuring capacitance,

insulation resistance, and power factor.

27;[:::}made“capaoitors having values of 1, 2, and 4 microfarads.
At first ade them only for rat oltages of 160 volts,
later for 250 volts, and:f::f::ff:ffiifinally succeeded in
making some for 500 voltes. The higher voltage ratings re-
quired a thicker dielectric; which was obtained by using
thicker paper to be metallized; or by inserting an extra
nonmetallized sheet. cron paper was used for the
160 volt ratings, and[fifffiﬁjwa had 12 mieron paper for the
250 volt rating. .Double layer windinge were used to make
capacitors -for 500 volts.

SECRET
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32.

34.

SECRET
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One aim of our program was to develop manufacturing meéthode 50X1-HUM

for producing MP capacitors using Soviet materials. Eowever,

phase

The dimensions for MP capéoitors'wera in accordance with
German DIN .specifications. The caee for a one microfarad

‘capacitor. was approximately 5 to 10 millimeters high, 30

millimeters wide, and 35 millineters long. The dieleotriec
constant of the paper[::]used was 4.5 or 4.6 after impreg- 50X1-HUM

“.nation.
| ALl procurement is controlled by agenoies
in Moscow, and spparently no shipments are mdde directly from
the source to the oonsuming plant. S0X1-HUM

Bach phase of [ |work was concluded by a very detailed re- -} -

.port and production of samples. The reports were to inolude

complete manufacturing instructions and speoifications for
the production of these samples.

No frequency characteristics were specified for the metal-

liged paper capacitors. |  |merely given specifica~ 50X1-HUM
tiones on cepacitance values and opsrating voltages. S0X1-HUM
oocogsionally saw and used Soviet Gost norme which differ in

minor reepects from DIF.epecificaticns; dui definitely seem

to be patterned after them. The Gost norms put much empha-

gis on relatively unimportant details suoh as case dimensione,
contact configuration, etc.[  |were supposed to suggest 50X1-HUM
dasirable changes for the Gost norms, but[::]never made any 50X1-HUM
important suggestions,

Otto BIERSACK conducted work on MP oapacitors through-S0X1-HUM

out atay at the lenin Plant, simultaneously with the 50X1-HUM
wor Styroflex and electrolytio condensers. .It was de-

sired thatﬁlalso work on developments for mica and 50X1-HUM
oeramic condensers, but since none had had any exe 50X1-HUM

_ perience in these fields no work wae ever done on them.

IKONNIKOV was quite disappointed that| |were unable to S0X1-HUM
tackle the ceramic condenser field, as he had had some back-
ground in ceramics. 50X1-HUM

In addition to the final projeot reportae,.annual reports

were prepared in great technioal detail to serve as oom-

plete progress reports on work.|  |received samples. 50X1-HUM
developed-at the Leningrad lgboratory for evaluation: - They

appeared to be very similar products. Presumably S0X1-HUM -
[:;;:lroporta and samples were similarly sent to leningrad fo150X1-HUM
.

r evaluation @rior to%being submitted to: thnil;n&atzy in
Hoscow,

SEQRET
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ELECTROLYTIC CORROSION INVESTIGATLON AND LIFE TESTS

: PR : K - '
'55;[:::]harriéd'6ut,oné'projéct which was‘[::]own proposal. This S0X1-HUM
' was a basic scientific investigation of the causes and pro-

cesses of electrolytic corrosion. IKONNIKOV sppeared quite

interested in this work. Tests were made by placing the

windings in humidity cabinets with applied DC voltages. The

"relative humidities varied from zero to 100 per cent.

Electrolytic corrosion appeared on the positive electrodes

of the windings. When no voltage was applied to the capa=

citors considerably less corrosion took place and, of course,

it was distributed equally on both slectrodes.[  |in- 50X1-HUM.

terested primarily in how these processes come into being, oo

Cwttenl 0 .7l.e. how the zinc salts are formed to start the corrosiom, .. = -
A e no investigations of this type had beem  S0X1-HUM
carried out previously in Germany. also interested SOX1-HUM

the aging characteristics of Qeresin and its reactions with
gine when corrosion takes place.
36.[::::]inveatigation never progressed so far as to result in S0X1-HUM
suggestions for improving the resistance to corrosion of MP
condensers. It was debated whether to use another metal,
such as aluminum, instesd of zinc. However, zluminum has a
much higher vaporizing temperature which would cguse con-
siderable difficulties in the depositing processes as.the
paper would be apt to burn/  |did make some calculations 50X1-HUM
to determine what would be required for an aluminum deposi-
ting procese; but no practical work was carried out on thisS0X1-HUM -
The corrosion project was terminated by & scientific report

on[  |findings. inecl ideae on the exact corrosion S0X1-HUM
process. this was an entirely new study

for the Soviets, 50X1-HUhA
50X1-HUM

.'”L3,37."Life tests were performed on[:::]cgpacitors in ovens at
temperatures of 60 or 70 dgg1gga4nan1izradaAgfiiiiiiiflgggggj

. vhey were on the order of several thousand hours at this S0X1-HUM
. temperature.|  [capacitors generally met the specifications.
The capacitors were placed in the ovens with an applied voltage,
and periodically the capacitance leakage current would be
messured. MAccelerated life tests using higher aprplied voltages
were debgted, but not carried out as there was comsiderable
skepticism as to their actual value.
S50X1-HUM

. STYROFLEX CONDENSERS

380- Btyroflex foil was shipped[:::::]from Germany, andgi;l:ever S0X1-HUM
) . 8aW any Soviet Siyroflex. IKONNIXOV once mentione t it

© was produced in the USSR, but none of it 4, 1labl
i ’ ves made available Sox1-HUM

39. Initially we made metal-Styroflex capacitors using windings of
S8tyroflex and gluminum foil. The Styroflex is etretched by
the producer prior to rolling it for shipment. After the
. capacitor winding is made, it is ®tempered®, i.e. subjected to
90 - 95 degrees centigrade for a period of 24 hours. This
causes the Styroflex to "destretch® or to pack itself tightly.
-For this reason it is not necessary to impregnate these Styro- 9S0X1-HUM
flex condensers. The Styroflex foil[::::f::f]used was 20
microns thick, and the aluminum wag8 7 to 8 microns thick. [:::] 50X1-HUM

SECRET
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tried in vain to obtain 6 micron aluminum $611, @b’ this 18 k .
o very difficult to produce.

40. .The main features of Styroflex are its’ small loes factor,
even at high frequencies (the losses aré of the same order

, a6 for mieca), good frequency characteristics, exaotly de-
fined negative temperature coefficients, and extremely high
insulation resistance. The B8tyroflex condensers using
aluminum foil require a double layer winding in order to
cover up-faults in the Styroflex which might cause short
olrouita. .Thus size is sacrificed for exoellent electrical
charaoteriatica.

e

'

41, To determine variations in temperature coefficlents of
capacitance|{ ran temperature hysteresis loops from plue 50X1-HUM
. 60 to minus 40 degrees centigrade. ‘The results were cheoked
- against Soviet norms which eloaely agreed vith Gorman speci-

fications... . - - , S0X1-HUM

42, .oooasion511j::::maa diffieultiea with Soviet aluminum foil
because it was not rolled evenlyn \ | 50X1-HUM
\ | they improved gradually and fimally  50x1-HUM
were entirely satisfactory. | | 50X1-HUM

| |
43, The apeoified capacitance tolerance for these Styroflex con-
' densers waB +2 per ¢ent. asked to limit it to 1 persox1-HUM
. oent, but thig was too diffioult. Small amount50x1 HUM
of Styroflsex and aluminur foil may be edded or out off after
the winding 18. made in order to approach the specified oapaci-
tance value mors closély.

.

KLY 1cationa indicated an operating voltagﬂ of S0X1-HUM .

co 500 volta., ever acoomplishad this value in Germany’ ’
bedause there were no requirements for Styroflex oondensars >
above 200 volte,[:::]were reluctant to try anything which ., 50X1-HUM

bad.not accomplished in Germany, beédcause failire in an assigned 50X1 HUM
project is frequently interpreted ab sabotage by the Soviets. .
However  |did succeed in producing condensers for the. speci-  SoVI_HUM'
fied voltage, the tests being run &t 50 to 60 degreee oenti- X
grade. | used several.different. thicknesses of Btyrofle: " 5OX1-HUM
foil ‘ ‘ .

45. The Btyroflex condensera were mountdd in oylindrioal caaee as
the, windings are not pressed flat. The specificatione also’
required a 16w temperature limit of minue 60 degrees oenti-
grade. This exceedad the war-time German requirementa of "
=40 degrees, “but was attainable without difficulty.

. : speoclfied temperature coefficient vas -100 to =200 x 10'6
per degree centigrade (100 to 200 parts per million per de-
gree .contigrade). never able to explein or solve . 50X1-HUM

‘- patisfactorily the hyeterssis variations in theee capacitoras.
Capacitance ‘wag measured by a resonance measurement at high.
frequenciea using a Q-meter, The complete test equipment in- ' '
éluded American as well as Soviet and Gérmen inetruments. It
wasg always & problem to obtain epareé parts such as tubes for
this equipment. The freguenoy Pequireméents| fwent
up to at least 1 megacyole. This was the highest frequenoy at

CRO

50X1-HUM
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whidh[::]mada meéaﬁrements° ‘ S - 50X1-HUM .
46, nThe aluminum foil used for these condensers was .5 per cent

pure. The purity of the foil for electrolytioa , 800 belo!7 R
wae 99,8 per cent. . oo

.EETALLIZED BTYROFLEX GONDENSERS

47. IKONNIKOV requested|  |develop metallized Sgyroflex  SOX1-HUM
: condensers similar to MP condensers.]  |were very reluctant50X1-HUM

~to attempt this asg it would be diffioult to  SUXT-HUM'
prevent the Styroflex from becoming too hot during the

metallizing procesa. Apparently rofusal to attempt th1550X1I4UhA
development was interpreted as economi sabotage, so had no . 50X1-HURW
choice but to carry out the development. - :

"48. Very accurate control of the running epeed- of the 8tyroflex
-was maintained to overcome the problem of overheating. The’
sanples produced were definitely eatisfactory.

“ 50X1-HUM -

\ T‘he development was not entirely completed as
there were 8till certain problems and debatable points on the‘;;f
manufacturing prooesees° , ) . ’

49. Approximately the same amount of zinc wae deposited on the
- Btyroflex ae on paper. The temperature of the zinc waa
approximately 400 degrees centigrade. The running speed of
the 8tyroflex was approximately the same as for paper, but
it was run over a cooling device immediately ahead of and
behind. the vaporizing dish,

50. Thse burning out process of faulty apots in the Styroflex was
: .oarried out in the same manner as for MP condensers., Of
‘course, there were fewer faulty spots on the Styroflex foile )

51. After burning out, the metallized Styroflex windinge were ‘ : -
tempered in the same manner as foll condensers. did not 50X1 HUhA T
find a satisfactory solution for the required adding or sub~- '
tracting of winding sections to attain exaot capacitance
values: i :

. [:::]did not have time to investigate the electrical charac-. - 50X1 HUM
teristics’ of these condensers.|  |main accomplishment was 50X1.HUM
_basically that had found it to be possidle to deposit  SOX1-HUM
‘metal on 8tyroflex by vaporigzation, and that we had obtained
‘g satisfastory "burn out" effect.

53, t, ‘spraying zinc on the ends of the windings 50X1 HU“A N

would cause the Styroflex to melt, but this 414 not occcur and"'
it was no problem at all te provide propar contact arrange-
_ments. .

‘-544 used’ Soviet zino for these as well as the MP condensers, SOXJ'HU“A
, m{an ‘this ‘proved to b - 50X1-HUM

' 50X1-HUM
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. LOW-TEHPERATURE ELECTROLYTIC_CONDENSERS

'55. This develo‘pmen a8 carried on by WERE’ER

50X1-HUM

56. Low-temperature electrolytic condensers were originally
developed at Siemens. /They use 'a. ‘special electrolyte, without
paper, and the conidensers are rated for a low temperatur
limit of minus 40 ‘degrees centigrade .with a logse in capéﬁi-
tance of only about 10 per cent. The development at the
Lenin Plant was suggested bdy IKO t resulted in the
production of a few samples, butffff%fiiif}it was never en-50X1-HUM
“tirely completeda
57. For these oapacitora it wes necessary to use a Bpecisl forming
bath for producing an oxide layer pn the sluminum foil to
absorb the electrolyte. The bath consisted of sulphuric acid
through which the aluminum foil waes run, with positive voltage
applied to it. The oxide layer was thus formed on both sides
of the foil.

58. The oxidized sluminum foil wae wound and the finished winding -
- impregnated with the electrolyte. - The impregnation was
-accomplished in the same manner as the Ceresin impregnation
of MP windings. A special electrolyte made on a glycol=-ether
base was used in these capacitoras. This electrolyte was
mixed at the Lenin Plant using Soviet chemicals. This wae no
partigular problem, a5 it had been developed at Siemens by

WERNER did complain about the purity of
- the ohemicals, but this had been & problem in Germany as well. -

59. After the winding is impregnated with the elaectrolyte, it is
reformed in order to reoxidize any pointe at whioch the
oxidiged layer might have become damaged. This forming is
sccomplished by applying voltage to the ocapacitors in series
with a limiting resistance. The cgpaoitor is again formed
after mounting in its ocase to reoxidize points whioh may

" have bhecome damaged due to riveting of the contacts to the
electrodes, .

'60. The cases were made of aluminum, and the bases of hard rubber
or some synthetic material. The base sita inside the bottonm
end of the can, which is then bent over to seal the can’ by
means of s flat metal ring, This seal was somewhat quéstion=-
able, but sealing with solder 18 mot e rmissable as ne foreign
metals may be brought into oontaot with the electrolyte. The
aluminum cans, a8 well as the bases were Soviet products.

6l. The finished condensers were usable down to a low temperature
linit of minus 60 degrees centigrade with a loss in capaci-
tance ‘of approximately 50 per cent. The high temperature
limit was about 7O degrees centigrade. The upper limit is
always a problem with this eleotrolyte as it has d. compara-
tively low’ vaporizing temperature° The ¢ondensers were
rated for approximately 100 voltse

62, Tempqrature life fésts were made, but‘no,humid{ty tests, The
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temperature characteristics were measured up to 60 or 70
degrees centigrade. The capacitance values made by WERKER .
were 6 to 10 microfarads. He never made any condensers with
several secotions in one can, as basically only the low
temperature characteristic was of interest.. -

The low temperature electrolytics were approximately the sane
eize as ordinary electrolyt;oa for the same oapacitance values. . -

64.

khie project was turned over to the labora- .

tory in Leningrad | The Soviats were mgit:- S0X1-HUM
interested in produce normal types of electrolytic’,
ocondensers because they produced these already. 'ERNER did -
make some elegtrolyties using peper for ocomparison purposes o
and occasionally complained about the Boviet paper which he:'. :
had to use. had an opportunity to see several ordinary ...
Soviet electrolytic condensers; they appeared to be perfesctly/::

satisfactory. | | «" 50X1-HUM

These condensers had alsc been a development of Sienens. They.” .

used iron instead of aluminum and oxidiged it in a sodium~ | N
hydroxide bath. Condensera made in this way have a oapaci-v' i

tance approximately 1,000 times as high ae ordinary eleotro- .

lytic ocondensers of the same size; however, each.plate can ~ -~
withstand a voltage of only 1.5 volts. The oxide layer should
actually be considered a polarization layer rather than a .
dieleotric. The exact reasons for this extraordinarily high .-
disleotric constant are unknown. Round iron plates, 3 om in

diameter, were used in series to obtain an operating voltsge

of approximately 4 volts. The plates wera mounted with s

rubber edge around each one to seal the cell between them

which ocontains the electrolyte. The electrolyte is sodium-" ~ - -~
hydroxide, and the polyvinylchloride shreds are used to absorb “'¢

this electrolyte. The saturated shrede are then inserted be-~} :
tveen the iron plates. The finished condenser ie mounted in & . -
metal tube; a tube about 6§ om long could have a capecity of 50X1 HUM

10,000 mierofarads.

It was extremely diffiocult to control the charscteristics of'”“ﬁ-f.
these condensers. The capacitance of a oondenser of & certaln’
size could, for example, be anywhere between 5,000 and 20, 000
microfarada. YERNER never progressed any further with thia e
development than the post-war German status, and vas far fron
8solving most of the control prodlems.

in addition to the manufaoturing machines mentioned above, [::ii:]50X1 -HUM.
had chemical -analysis equipment for amalyzing: impregnation

materials and electrolytes.|  parried on some.sxperiments ' 50X1-HUM
withcartificial aging.of impragnation materials,-buththis work -
producedcnothing beyond the general state of the arte.:::]had " 50X1-HUM
a vibration.iable-to test .the 8Styroflex and MP -in

accordance with .G08T norms. 50X1-HUM

- There.wa6 no shock testin aratus | -
| | 8 PP BOX1-HUM
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|the vibration table had provisions for va
iﬂ" ing the frequency and the amplitudea of the vibrations

5

50X1-HUM: "

mponents produced ]
nin Plan erel wrote or .
Btamped the capacitance and voltage values on condeneera. -50X144Uhﬁ

The Lenin Plant had s zavod number|
but this was not stamped on the components.

69. The capacitors from lLeningrad which we were given to evaluate 50X144Uhﬂ*f
" were. basioally the aame[:f::::::::::]noted at times that they

" were inferior. in some respects, such as capacitance tolaerance
and loss factors. took a few of them apart and they wereSOX1-HUM

made very similarly : 50X1-HUM
made by Germans| seens falrly ocertain, since
[:::::]Germans wore at the laboratory at DLeningrad.

" 70. During some mica oondenaefa mede at the Lemin ' . 50X1-HUM .~
Plant. hey used metallized mio They ware not 50X1-HUM'
of very high quality - Y,
[::::::f::]tha mica was definitely not as good as German 50X1-HUM

Huoovit Mica. TIha4nQngj:xnn:tign4QLthggndgngﬁxL!angf S0X1-HUM
very "olean". .

| _ | 50X1-HUM |
color codes are used in the USSR, on
p ‘some ceramic tubular condensers.
o [they are similar to {
’ the German standards. : .
50X1-HUM,

71, The ceramic condensers were shown by 50X1-HUM
IRKONNIKOV, but he did not tell where they had been made, - l.
GOST specifications were available on ceramic ocondensers, and ' N

proposed norme were on hand for MP condensors. There wore no *
norms. for Styroflex,[:::::;]never sa¥ any for eleatrolytio 50X1-HUM'
condensere, bhit. these may have been published. ' '

nns;s'mon- LABORATORY

72, .Dr. FALTEB had equipment in his laberatory for manufacturing
deposited carbon and metal alloy reeistors. . These used Y .
ceramic tubes on which the carbon or metal was deposited.| |- SOX1-HUM
|The oepa=" - 50X1-HUM
citor was deposited in accordance with standard Siemens o
methods. . The metal-deposited resistors were used for special

applioationa where certain tempersture coefficients were re-

quired. \ Spiral-50X1 -HUM ;

cut deposited ocarbon resistors were also produced in this

laboratory. )
73. All of the machinery in the resistor lanratory had been built  SO0XT-HUM

at the lenin Plant. | | thelquality of the rez ™® 50X1-HUM -

sietors corresponded fully to £imilar German produote° . :

the ceiamic tubes were made in the USBR. FALTER. néver 50X1-HUM
mentioned ahything about their quality.' FALTER may have X
surpasaed the German -status in the. field of alloy deposited

BECRET ° ' ! o i
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I resistors, but in genersl he did not progress mnoh further,

Mrs. FOMINA, who was the chief of this laboratory, was.
technically quite capable, dbut FALTER frequently mentioned -
that, after all, "she is a woman". .

CEBRANICS LABORATORY ’ T

T4.

754

76.

11

. 19.

ZECHNICAL FUBLICATION

":vgenarally available and could be purchased on newsstands.

No ceramic condensers were made in this lgboratory. Starting. .
about the end of 1946 the main emphasis was on the d p-
ment of ferrites, S0X1-HUM -

| S
| EOLZMUELLER ha .
no previous experience in this field
TNt A

Hig work was oonoerned.with'producing ferrites for coil ocorei : 50X1-HUM
but he was unable to obtain coneistently good characteristich::
He experimented with a number of different allovs. {

The two Soviet ceramiocs engineers who worked with

BOLZMUELLER appearad to be quite capable in their field, ?ﬁfi __50X1'HU“A'
we BEW

| SPLAMIRLLER gas-taken-act the'. Vo
train and sent baok to the USSR. ‘ . 50X1-HUM.

The Soviete are very up-to-date on foreign technical develop' ‘
ments which are published in books and periodicals, This i~
primarily trué of Amerioan developments. There gre several” )
persons in Moscow who etudy foreign literaturs and publish
their findinge in Ruesian, A condenser specialist, RENNE,

wrote an exoellent book on condensers, which was based
‘primarily on Ameriocan literature. IKONNIKOV considersd this :
book his "bible" on condensera, The first of RENNE's books "l.
published in 1948. The second was published some time latlr

and was far more up-to-datea

The Soviet periodical Elektrichestvo (Eleotrioity) vase

There have been a number of artioles’in this publication by,

RENFE whioh were essentially copies of Amerioan articles. .. _

4 Yook on dielectric materiale was written by SKANAVI, -vho is.

oonsidered the foremost Soviet expert in this field. : Barium

titanate oombinationa, used to prodice extremely high dielec-."

triec .conat d in peblications by WUL.~ Foreign .
iiterature included current dseues of o 50X1I4Uhﬂ

: mehtmnica,md IEE ;Predeedings.
rossxm-: rrnanueuens OF BADAR Ee.umwm AT LEHIN mw ’

xmembera of & group of German speoialistlﬂ‘ - 50X1-HUM.
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who had been sent from Bitterféld to Dzerzhinsk. [:::::::::] 50X1-HUM

| The only other 50X1-HUM
German specliallsts in the USSR were a group of

Germans on an excursion from Moscow to GorkiY, Dipl. Ina.
SPIEGEL was in this group. |

50X1-HUM

During stay in the USSR wrote several letters of
complaint about  |treatment and living conditions to the 50X1-HUM
Minietry for Communications Equipments These letters
always ended with a request to be shipped home, and were S50X1-HUM
signed by all members of[]groupngniz%gever received 50X1-HUM
answers to any of these letitera. H LIER wrote a letter
directlyato.8talin to complain ‘about|  |treatment, It is 50X1-HUM
possible that. this was the he was kept in the A
USSR longer than the rest '
: S0X1-HUM
It was always desired that Sample condensers be made as
small as possible, but requirements for actual minigturiza-
tion were never submittedl 50X1-HUM

ithe Lenin Plant produced mics
and paper capacitors (not metallized paper) only for its own
consumption. . 50X1-HUM

There was practically n ligison between the Frunze
and Lenin Plante. (gl;g&gt&ghninaﬂthe initial intention was
to produce components at the Lenin Plant required £020X1-HUM
the apparatue development sections at Frunze. As it worked
out; however, all procurement had to be accomplished through
Moscow; and it was impossible for Frunze to rlace any direct
orders with us. Dr. BAUER produced metal deposited resistors
at the Frunze Plant in small numbers for their own uss, whiech
vere similar to the ones produced by PALTER in his laborat

50X1-HUM
Other products of the lenin Plant included moblle electronic
equipment, scme of which to be radar. Egjmili50X1-HU“ﬂ
tary trucks standing around the plant occasional y with :
electronic equipment instslled inside them. | | 50X1-HUM
building belonging to the Lenin Plant| wae the
Personnel Depgriment acrogs the street There

dealt with KUSMIN who was Chief of the Personnel Department.
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85. The c'mly‘ ahtenﬁész in the USSR were various simple
wire antennas on the roof of the Frunze Plant. A large
number of ballons were sent up from the Frunze Plant at

various times | 50X1-HUM

S50X1-HUM

86. Most raw materials were difficult to obtain to the requiredsom_HUM

extent of quantity and quality. Polyvinylohloride was an UM
extreme bottleneck in the iron electrolyﬁicjcondenser 50X1-H
development. \ | for = while had to mse g

substitute material ‘ 50X1-HUM

87. ‘the Soviet program of exploitation of German SO0X1-HUM
gscientists was valuable to them, but & valuable as it
night have been. | F had not been
isolated and treated virtually as prisoners,  pould have 50X1-HUM
taken a far more cooperative gttitude and accomplished
considerably more technical work. While[  |initial atti- 50X1-HUM
tudes toward the Soviets varied, almost everyone wase '
thoroughly opposed to them by the time repatriated. 50X1-HUM
There was absolutely no enthusiasm for work towards the

end of employment in the USSR.
technically

the USSR was somewhat below that of Germany. There seemed

to be a great shortage of practical application engineers '
in the USSR, .For this reason, even though their literature

indicates possession of a considerable amount of technicsal

knowledge, their products do not necessarily reflect this

knowledge. One interesting point was that a chemietry:

- 88,

professor from the GorkifUniversity came to| |laboratory 50X1-HUM
several tim the capacity of a consultant to IKONNIKOV.

WERNER apoke to him, and he appeared to be very S0X1-HUM
capable in both theory and practice. This type of con- 50X1-HUM-"*
-sultation by university professors appears to be quite common . !
in the USSR. 50X1-HUM
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